The influence of vegetation cover on soil hydrological properties and its response to the impact of different fire intensities, in a Mediterranean forest environment, has been evaluated. The study was carried out in the Permanent Experimental Field Station of La Concordia (Lliria-Valencia, Spain), on a set of nine erosion plots (4 x 20 m). The Station is located on a calcareous hillside S-SE oriented, with soils of Rendzic Leptosol type and supporting Mediterranean shrubland vegetation. All runoff generated and sediment produced in every rain event was collected from each plot. The set up includes a system of sensors for the continuous monitoring of climatic parameters (air temperature and humidity, rain volume, intensity, etc).
INTRODUCTION
In Mediterranean areas, shrubland vegetation is often structured in a spotted spatial configuration, playing a significant role in controlling runoff generation and soil loss. The interaction between vegetation development, soil surface properties and water movement strongly influences the structure of Mediterranean ecosystems (Cammeraat et al., 1999) .
Theses patterns could change as a result of fire (Moreno, 1999) .
Forest fires have become a common phenomenon during summer in many European
Mediterranean countries. Their effects are more evident on environments like those characteristic of the Mediterranean area (Rubio and Recatala, 2005; Trabaud, 1990) . The immediate consequences are the loss of protective vegetation cover and a strong visual impact on the landscape.
Water Retention Capacity with field capacity at -10 KPa and -33 KPa, was calculated for the different plots, and the pF curves were also determined.
Climatic parameters and the intrinsic characteristics of the different rainfall events were monitored by a logging system of sensors with GSM transmission of data. Runoff generation dynamics were monitored in each rain event during the studied period. Rainfall intensity was calculated for the maximum volume of precipitation occurring in 30 min (I 30 ).
Soil organic matter content was determined by oxidation with potassium dichromate (Jackson, 1958) . Electrical conductivity was measured in soil saturation extracts by the method of Richards (1964) . Aggregate stability was assessed using a wet-sieving procedure (Primo and Carrasco, 1973) . Calcium carbonate content were determinated by the Bernard calcimeter method (MAPA, 1986) , and pH was determined in saturated paste (Richards, 1954) .
Standard statistical analyses were applied at 95% of signification level. Analysis of variance and Tukey's test at α=0.05 were used to detect differences in WRC according to the different fire treatments and vegetation cover. Climatic parameters were also analyzed with ANOVA´s test.
MAIN RESULTS AND DISCUSSION

Rainfall characteristics
Total rainfall collected during the one year period after the experimental fires (June 1995 -June 1996 (Figure 2A ).
In winter, the total rain was 172.8 mm (distributed in 15 events), similar to autumn and spring together (148.46 mm in 9 events), but the duration of storms was three times higher than in the rest of year (average of 641 min and 216 min, respectively) ( Figure 2B ).
Moreover, duration was 72% higher and the I 30 was 70% lower in winter than in the rest of the study period and, as a consequence of this, two periods according rain characteristics can be differentiated during the year of study: the last dates of summer 1995 plus autumn and spring 1996 (period 1), and winter 1995/96 (period 2).
Hydrological trends
In Table 1 are reported some soil characteristics analyzed after the fire experience, distinguishing between vegetation cover (under canopy and bare soil) and fire treatments.
During the first year after the fire experiment, there are marked differences in runoff generation between fire treatments and control plots. Plots affected by high intensity fire give 80% more runoff than control plots, meanwhile on plots affected by moderate intensity there is 74% more runoff than on control ones (Figure 3 ). Benavides-Solorio (2001) , shows that runoff rates after the impact of fire on soil produce an increase of even three orders of magnitude in erosion.
However, if these data are divided according the two periods defined by rain characteristics, important differences in runoff yield between treatments and periods can be observed. As it was explained above, period 1 is characterized by erosive rains of medium/high I 30 (average= 18.49 mm h -1 ) and short duration. Period 2 show rains of low I 30
The soils burned with high intensity fire showed values of WRC significantly higher than those of the moderate and control treatment ( Figure 5 ). After the fire experiment, the burned plots presented homogeneous conditions on WRC for the different vegetation cover, although in BS samples the WRC was slightly lower than in UC samples ( Figure 5 ).
These results could indicate changes in physical properties at the soil surface (Andreu, 2001; Giovannini, 1994) . These changes could be produced in particle-size distribution and aggregation by the re-agreggation of clay-size particles into sand-size (Giovannini and , 1997) . When the WRC is calculated on the basis of a matric potential of -33 KPa, the possible effect of the water held by the sand-sized particles is eliminated, and the differences between fire treatments disappear. The fire effect could favour high water holding at low pF values. Between the values -10 KPa and -33 KPa, the water content held is 75% and 55% higher for high and moderate intensity treatment, respectively, than control values ( Figure 5 ). Then, there is a significant amount of water held in soil at low pF values for the high intensity treatment. This water is probably retained in the gaps generated by the reaggregation of clay particles into sand size particles. Guber et al. (2003) , classifying aggregates by size, using the average water content at -10, -33 and -1500 KPa, found that larger aggregates show the greatest variation of water content and the greatest values for this parameter.
Only control plots show significant differences between vegetation cover on WRC ( Figure 5 ). Soil samples taken from bare soil show higher WRC, which is possibly due to the high superficial stoniness that covers the major part of the soil surface (a mean of 59 ± 3% of surface stoniness). Then, the evapotranspiration rates could be lower because rock fragments block the upward movement of water to the soil surface where evaporation can occur (Nobel, 1992) . Because of this, the water retained between these pF values is upmost in the bare soil. the rainfall is received by the soil surface since the shrubland canopy interception reduces soil water content due, among others factors, to the major evapotranspiration rates generated by vegetation.
Cerdà (1998) and Bellot (1999) , found that depending on the shrubland type developed on the same soil, aggregate stability and soil water content can change. So, in natural unburned areas the WRC depends, mainly, on the vegetation type and on soil characteristics. Table 2 , shows significant differences between burnt and control treatments for all pF points in UC, except for pF 1, and pF 3.5. In BS the differences between fire treatment values and control ones were only appreciable at low pF values, so the characteristics of the BS samples make easier the physical re-aggregation of clay-size particles to sand-size particles after fire impact than in UC soil (Molina et al., 1998; Llinares, 2001 ). The soil UC in control plots retains more water than the soil UC and BS in the plots affected by the impact of fire.
pF curves
The pF curves for the high intensity treatment did not show significant differences between UC and BS (Table 2 ), which could indicate that the pass of fire makes homogeneous soil conditions, as it was observed by Boix Fayos (1997). In the moderate intensity treatment, there are significant differences only for pF 1 and 3.5; meanwhile, for the control plots significant differences were observed for pF 4.2. Those differences between UC and BS on control samples could be due to a reorganization in the microaggregate fraction because at this pF values (pF 4.2), the main factor that possibly determines the matric water retention are The values of water content for BS samples of fire treatments are higher than those of control samples. In this way, the fire effect on bare soil in relation to its hydrological properties could bring about, initially, an increase in the water content mainly at low pF values (pF 1, 2). This increase shows significant differences for pF 1 and 2 ( Table 2 ).
The fact that values of water content in BS samples increase probably depends, among others factors, on structural changes in topsoil after the fire. These structural changes are related to an increase in the macroaggregates fraction favoured by particle cementation processes (Molina et al., 1998; Llinares, 2001; Andreu, 2001 ).
The possibility of a macroaggregates increase in soil surface layers could explain the volume of water retained at low pF values by the soils affected by fire. At these values, the amount of water depends primarily on the capillary effect and the pore-size distribution, and hence, it is strongly affected by soil structure (Hillel, 1980) . The rise in the macroaggregate fraction on soil surface accompanied by the decrease of microaggregates, immediately after the fire experiment (Molina et al., 1998; Llinares, 2001) , could probably produce an increase on pore volume and water content of soil. These large aggregates present the greatest variations in water content and the greatest values in this parameter (Guber et al., 2003) .
CONCLUSIONS
The rain distribution during the year after the experimental fires shows clearly two different periods. One is characterized by medium/high intensity and low duration rains in spring and autumn, and the other, in winter, with rains of long duration and low I 30 characteristics. In relation with water retention capacity, the pF curves show substantial differences between UC and BS. In some points of the pF curves there are higher values in BS than in UC (statistically not significant). However in the pF range between 3.5 and 4.2, on control plots, the values of soil water retention under canopy soil are slightly higher than on bare soil.
In the Mediterranean area, the impacts of fires are magnified by the changing characteristics of the rain regime. This fact and the increase in frequency of forest fires could favour the progressive ecosystem degradation and the increase of desertification risk. 
